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Notes

The following table of expert and government review comments are for consideration by the chapter author teams. They require a formal
response to each comment from the team, and those responses will be archived.

Responding to review comments and record keeping
The chapter writing teams must consider all review comments and record an agreed response in the following table. This may be done by
discussing the more general and substantive comments among the whole author team and then allocating responsibilities for responding to
specific comments to the relevant authors. Note that responses should be understandable by someone scrutinizing the archived comments file
after the report has been finalized.

Responses should generally be brief but clear. The following, or similar, styles of responses are suggested:

o Where the authors agree with the comment and have made a corresponding change:
Accepted - without comment (e.g., in case of minor modifications) or with brief comments (e.g., where partially accepted)

e Where the authors agree with the comment and changes are not necessary or changes are made in a different section:
Taken into account - with brief explanation (e.g. “see section X.Y”)

¢ Where the comment does not require a specific change, or the issue is already dealt with in the draft:
No change necessary — with brief explanation where appropriate (e.g. “covered in next paragraph”, “covered in section X.Y”)

e Where the authors do not agree with a suggested change:
Rejected — always with a brief explanation (e.g. “insufficient literature to support this”, “outside scope of section”, “outside purview
and competence of WG1”, etc)

e Where dealing with very similar comments or a common thread of comments from one reviewer and a response has been given to the
corresponding earlier comment(s):
See comment X-Y.

e Only where it is clear that the reviewer is not suggesting a specific revision to the chapter.
Noted - with or without comments.

It is recommended that you do not use names of individual members of the author team in the final responses to comments. l.e., responses
should represent the entire chapter team. Where a comment involves another chapter please liaise with the authors of that chapter as appropriate
but retain the comment and response in the comment file that you were sent. l.e., do not transfer comments.

Please provide the Technical Support Unit with the completed version of this document as a single electronic file by August 4, 2006.
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S Page:line
45

No. «Q From To | Comment Notes

3-1 A 0:0 0:0 The title of Chapter 3 is not accurate. This chapter includes section on consistency across | Noted.
obsevations. A more descriptive title would be e.g. "Observations: Surface and
Atmospheric changes and consistency across all observations".

[Govt. of Finland (Reviewer’s comment ID #: 2009-49)]

3-2 A 0:0 0:0 Consistency of all observations is an important topic. It is discussed in the chapter, but not | Accepted
included in the Excutive Summary. Please, add "bullet point" on consistency across
observations.

[Govt. of Finland (Reviewer’s comment ID #: 2009-50)]

3-3 A 0:0 0:0 This Chapter is completely distorted, sustained by suppression or denigration of We thank Vincent for his diligence in
publications which challenge its conclusions. It depends upon a failure to permit any wriritng so many comments. However,
publicatons or arguments which challenge the virginity of the amalgamated surface record | the comments would be much more
and a refusal to admit that it is upwardly biased by its unrepresentative distribution of useful if they were backed up by other
thermometer readings, greatly inflkuenced by proximity to cities for the land-based than opinion. In fact all of his previous
measurements, and distorted by greater ship size and energy output, and by a transition f comments were considered and some
from measurement in buckets drawn from the sea to to engine intake measurements, for changes were made. All comments
sea surface measurements. Important publications which prove upwards bias caused by here have also been considered but
these influences are downplayed or suppressed altogether. most are rejected without further
[VINCENT GRAY (Reviewer’s comment ID #: 88-297)] comment as they are at odds with the

literature or no basis is given

3-4 A 0:0 0:0 This chapter is very long. It should be shortened wherever there is an opportunity. Noted
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-6)]

3-5 A 0:0 The use of acronyms in the text is inconsistent - in some cases they are defined, in some Accepted. The practice outlined is
cases they are not. The use of acronyms should follow consistent rules - viz, only certainly the intent.
included when used subsequently in a chapter, and defined at their first use in each
chapter; each chapter, as for References, should include an acronym list, since many
readers, particularly online, will treat each chapter as a standalone document.)

[Govt. of Australia (Reviewer’s comment ID #: 2001-175)]

3-6 A 0:0 Various forms are used for specifying ranges of years - the forms '1901 to 2000', '1901- Rejected. There is scope for different
2000' and '1976/1977" are all used in different places in the report (the last of these only ways of doing this and they have
for consecutive years as far as | could tell). Need consistency. different meanings.

[Govt. of Australia (Reviewer’s comment ID #: 2001-176)]

3-7 A 0:0 Chapter 3 overall shows a comprehensive assessment of recent climate observations and Noted. We have a different take on
research, and presents many informative and pertinent figures to illustrate the text. Along | this. Indeed where not covered in the
with reporting on the observational record, the authors have paid particular attention to TAR, aspects of basic understanding
describing the underlying mechanisms which govern climate response, thus providing are emphasized, especially related to
essential background material for Chapter 9. However, in addressing the relevant topics, | changesin atmospheric circulation.
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a number of sections have gone beyond the subject matter required in an assessment of
current and new knowledge related to global climate change and in parts has strayed into
the domain of attribution (Chapter 9). Some of the text expounds at length on matters
relating to basic climate understanding. To what extent does this IPCC Assessment need
to fulfil such a didactic purpose - one that would normally be done more effectively and
comprehensively in a well-written text book on, for example, climate and large-scale
circulation?.

[Govt. of Australia (Reviewer’s comment ID #: 2001-177)]

This is necessary for many readers. We
have reviewed all instances raised for
whether the material can be shortened.

3-8

0:0

There are also specific examples given of localised changes in a single country or small
region which are not obviously placed within the more general context of larger
hemispheric or global domains and thus provide little insight into global climate change.
If an example using a particular geographic region is given, it needs to have some
relevance to the larger global picture. Without the larger context, such isolated examples
are the spatial equivalent of assigning the occurrence of a single severe event to climate
change. Further, the citing of too many local examples detracts from the global picture,
and results in an unnecessary number of references. A balance may be difficult to achieve
but is worth striving for. See also next 2 comments.

[Govt. of Australia (Reviewer’s comment ID #: 2001-178)]

Noted. All such instances are supposed
to be part of the larger context. We
consider all examples if included as
comments.

3-9

0:0

References should be limited to those adding substantial new information and be balanced
geographically. There is a sense that some references have been added simply because
they too addressed some particular topic - better to cite only those that that provided the
key insight. These and following suggestions offer opportunities for paring the text, in
particularly Sec 3.6. A more tightly written chapter will enable the reader to focus on
those aspects that inform on recent breakthroughs and observational findings, and that
contribute to a better understanding of climate change and its inextricable links with the
natural variability of climate.

[Govt. of Australia (Reviewer’s comment ID #: 2001-179)]

Noted. On the contrary, mnay
references have been discarded for this
reason. Nonetheless, it is essential that
the basis for the assessment be clear.

3-10

0:0

There are instances in the chapter where local exceptions to the global result are given; in
some cases, multiple examples. This has the effect of 1) highlighting exceptions rather
than the rule, 2) giving undue importance to forcing factors quite separate to that on the
global scale. Such exceptions are typically cited in scientific papers with discussion on
why they are exceptions, and hence references to the relevant papers should serve to cover
these points.

[Govt. of Australia (Reviewer’s comment ID #: 2001-180)]

Noted

3-11

0:0

Linear trends are frequently used in the text to describe recent changes in various climate
variables. While it is recognised that climate change is often best visualised and
comprehended by simple linear trends, they do have a tendency to oversimplify what is

Taken into accpount. We believe this is
already done.
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happening and, in some instances, distort the true picture - particularly with a highly
variable parameter such as rainfall. Whenever a record has a one or more significant
abrupt changes, a linear trend is a poor model. While this is recognised and even stated
explicitly in the text, the limitations of this form of analysis should be made clear
whenever it is used on a record for which it is marginally relevant or worse.

[Govt. of Australia (Reviewer’s comment ID #: 2001-181)]

3-12

0:0

There are several mentions of the PDO/IPO and its phases throughout the chapter, and it
receives considerable attention in Box 3.4. As the science still cannot explain what drives
the IPO/PDO, and there have been several suggestions that the IPO/PDO is simply a
statistical artefact of ENSO, it would seem preferable to qualify its significance until
further evidence is compiled. At the very least, recognition of the PDO/IPO should be
given to the fact that physical mechanisms driving this feature have yet to be found.
[Govt. of Australia (Reviewer’s comment ID #: 2001-182)]

Rejected. If anything there are too
many possible physical mechanisms
and being related to ENSO is not an
artefact.

3-13

0:0

Terminology: The use of some terms such as ‘likely’, ‘very likely’ etc is sometimes not
consistent with the precise definitions for these terms adopted by the IPCC. The text
should always aim to use these precise terms whenever there is some uncertainty.
Otherwise the text should indicate that the level of uncertainty is indeterminable.
Introduction of undefined vague terms as ‘probably’ or ‘considerable uncertainty' does
nothing to help the reader. Some examples are cited in specific comments.

[Govt. of Australia (Reviewer’s comment ID #: 2001-183)]

Accepted.

3-14

0:0

While the figures add greatly to the information provided in the chapter, attention needs to
be given to consistency in scales and shading, especially where charts compare changes
over different time periods.

[Govt. of Australia (Reviewer’s comment ID #: 2001-184)]

Noted

3-15

0:0

In general | appreciate the work that obviously has been done by the authors to consider
the comments of the reviewers. | am convinced that this has increase the value of chapter
3 which really is a fundamental and essential reference for the recent state of knowledge
on past climate variability and change. There is only one shortage left - but | know that
the authors are not to blame for it, but the decisions drawn at the respective November-
2003-WG1-session in Vienna, where | had the impression that a clear description and
discussion about the remaining uncertainties in AR-4 WG1 was not liked and shall be
suppressed. As a consequence, | think that some parts of chapter three are not in balance
with others in respect to the existing knowledge and data basis. A respective passage or
chapter only devoted to remaining uncertainties and a clear definition of the resulting
research needs for the future would have helped the reader to understand these
unbalances. I give only one example in the next line and leave it to the author's team and
IPCC in general to reflect this shortage in respect to AR-5 perhaps.

Noted. We are also concenred about
the shortcomings of the data and need
for further research. But that is not the
purpose of this document.
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[Reinhard Béhm (Reviewer’s comment ID #: 23-1)]

3-16

>

0:0

I have compared the second draft of the Chapter 3 with the first draft and, I find the report
improved, more accurate and presenting the findings more clearly. However, the no. of
pages was not reduced. Personally, | consider the information provided is relevant and
necessary for the clarity of the content.

[Constanta Emilia Boroneant (Reviewer’s comment ID #: 26-1)]

Thanks

3-17

0:0

The Chapter is generally well written and appropriately structured
[Chris Folland (Reviewer’s comment ID #: 71-1)]

Thanks

3-18

0:0

There are very few/or even no references to Russian, Chinese, Japanese or French
journals.
[Govt. of France (Reviewer’s comment ID #: 2010-24)]

Noted. If any literature not cited is
relevant we would gladly include it, but
no just because it is in a particular
language.

3-19

0:0

The authors have achieved a great success to assess comprehensively and in a balance
way the important advances and developments on the observations of surface and
atmospheric climate changes since the TAR. This chapter well reflects the current state of
scientific understanding of the related issues. Congratulation for the excellent work!
[Qiang Fu (Reviewer’s comment ID #: 78-4)]

Thanks

3-20

0:0

Spencer et al. (2006) questioned the retrievals of tropospheric temperature trends from
MSU T2 and t4. The strong apparent sensitivity of the weights reported by Spencer et al.
is caused by their use of different data sets in the regression (e.g., the regression between
the satellite observed T2 and T4 and the LKS tropospheric temperatures), which has no
bearing on the robustness of the Fu et al. retrieval algorithm (Johanson and Fu 2006, J.
Climate, in press).

[Qiang Fu (Reviewer’s comment ID #: 78-12)]

Noted

3-21

0:0

A crucial publication is McKitrick, R and P.J Michaels 2004 "A test of corrertions of
extraneous signals in gridded surface temperatuure data” Climate Research Vol 26 pages
159-173. This paper shows that the surface record possesses a significant upwards bias
from population size, coal usage, and the use of incomplete data. Another important
publication, mentioned in the Chapter , was Peterson, TC, 2003, The author carried out a
complex procedure called "homogeneity adjustment™ to correct the temperature record of
the contiguous United States, and ended with a record that showed very little net
increase. The claimed absence of a difference between urban and rural sites is not strictly
true as it was initially very large (0.31 C per decade), but this reduced to 0.04 C after
other corrections were made.

[VINCENT GRAY (Reviewer’s comment ID #: 88-298)]

These papers have already been taken
into account.

3-22

A

0:0

The application of the technique of "homogeneity adjustment in China gives a "corrected"
record with negligile temperature change since 1900 ( Zhao, Z, Y Ding, Y Luo, and S

Noted but disagree.
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Wang, 2005 Acta Meteorologica Sinica Vol 19 pages 389-400).It would seem likely that
if a similar correction procedure were applied to the entire surface record most of the
supposed "surface warming":would disapear 274 3-274 299

[VINCENT GRAY (Reviewer’s comment ID #: 88-298)]

3-23

0:0

The 3.1 and 32. sections of current version lacks powerful, objective comments and
summary to delive messages to the readers. Namely, these sections are a bunch of
collected resutls/papers contributed by each author and reviewer, but in many places no
concise comemnts which are understandable to public to give summary of results.
[Menglin Jin (Reviewer’s comment ID #: 118-1)]

Noted.

3-24

0:0

too many references for some author. | suggest each chapter doesn't refer the same
scientist's paper more than 3 - in particular, some authors just publish one topic in various
paper, which is not necessady to refer.

[Menglin Jin (Reviewer’s comment ID #: 118-3)]

Rejected. There is no merit in this
suggestion.

3-25

0:0

Executive summary is very well written
[Menglin Jin (Reviewer’s comment ID #: 118-4)]

Thanks

3-26

0:0

In comparison with the first draft this second-order draft has an evident improvement. For
all that, I consider in some of paragraphs there are too many references and for reader is a
little difficult to discern among them which are essential for the respectively topic.
[ILEANA MARES (Reviewer’s comment ID #: 161-1)]

Noted.

3-27

0:0

The title of this chapter is ambiguous. Does "surface" refer to the union of land surface
and ocean surface? If so, does it refer to the state of the atmosphere at those surfaces? If
s0, then the "surface" part of the title is redundant. If not, then it must refer to the ocean
and the land themselves, in which case the ocean part would overlap with the ocean
chapter. Is chapter 3 rather meant to cover "Atmospheric and Land Climate Change"
observations? In deciding how to address my questions, one should keep in mind that land
is not a surface (two-dimensionsal, no volume or mass), but rather a mass.

[P.C.D. Milly (Reviewer’s comment ID #: 179-19)]

Noted. Mostly no. Surface is the
surface of the Earth where we live. The
cryospshere and ocean are dealt with
separately.

3-28

0:0

As a general comment, sometimes | found it difficult to follow the text due to the high
number of acronyms used in this chapter (see section 3.4.1.5. -Page 29- as an example)
[Pedro Ribera (Reviewer’s comment ID #: 213-7)]

Noted

3-29

0:0

General comment: this chapter is often quite difficult to read. One of the reasons is that
for many of the fields (radiation, clouds, precipitation) the observations are quite
equivocal. That in itself would make it difficult, but the presentation does not help. Often
paragraphs start off with a definitive statement about the direction of change of a
parameter, and then, either in the next paragraph or sometimes even in the same one,
conflicting evidence is provided. One has to wait until the summary to disentangle the
diverse claims. It would be better if the opening sentence mentioned that there is

Noted. Indeed there are problems with
data, and the conclusion is given and
appropriately qualified We consider
the examples.
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conflicting evidence for changes, and then, modestly, provide examples of the different
results. To a good extent this is what is done in chapter 8 with the model results, and it
helps make that chapter much easier to read. A few examples of this are given in the
following comments. 4

[David Rind (Reviewer’s comment ID #: 214-18)]

3-30

0:0

This entire chapter is marred by a theme of "increasing drought" that occurs throughout.
This conclusion derives from the study by Dai et al. 2004 that used the PDSI. In some
places the caveat has been added that drought increased "according to the PDSI". There is
little doubt that the calculations (not observations) by Dai et al. 2004 show increasing
drought but the problem is that this research used the Thornthwaite method to calculate
potential ET. As was noted in the literature streching back to the 1950s, and noted in the
text (see Box 3.1), the Thornthwaite approach calculates potential ET using only air
temperature. The better approach is to use a Penman-style method (as noted in Box 3.1) or
pan evaporation measurements as a measure of potential evaporation. The fact that pan
evaporation is declining (as noted in the chapter), as is Penman based estimates (e.g. Chen
et al. 2005, Climate Research, 28: 123-132) shows that on average, potential ET is
declining. However, if the Thornthwaite approach is used, potential ET will increase
because of increasing air temperature. The net effect is that Penman or pan based
estimates of potential ET would give a general reduction in drought. The opposite of the
conclusion in the draft. How different would the draft read if it said "a general world wide
increase in drought” using estimates of potential ET based on the Thornthwaite approach
that we know are wrong (e.g. Chen et al 2005) "but a world wide reduction in droughts™
using standard measures of potential ET.

[Michael Roderick (Reviewer’s comment ID #: 218-1)]

Disagree. This issue is extensively
dealt with in the report and the
comment is oversimplified. The issue
has to do with both water and energy
availability. It also relates to different
regions.

3-31

0:0

Having provided “expert review” comments on the zeroth and first order drafts, I find this
second order draft to be a substantial improvement that is largely responsive to my earlier
comments. The authors have made considerable and commendable efforts to be
comprehensive, clear, and as concise as possible.

[Dian Seidel (Reviewer’s comment ID #: 231-5)]

Thanks

3-32

0:0

There is inconsistency in the detail with which placenames are identified - for example,
'Phoenix’ at 3-19, line 39, but 'Atlanta, Georgia (United States)' at 3-20, line 6. | would
suggest that placenames be used alone if they are used to refer to a place which most
readers could be expected to have heard of, or with a country otherwise.

[Blair Trewin (Reviewer’s comment ID #: 266-2)]

Noted, hopefully fixed.

3-33

0:0

Throughout the chapter, results of linear trend analyses are presented that include
estimates of statistical significance. In two specific sections of the chapter (page 3-9,
lines18-22 and page 3-116, lines 53-56), the comment is made that the statistical

Rejected, but change made. After
already looking into this issue it is
apparent that the Cohn and Lins method
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significances of trends in variables estimated using Restricted Maximum Likelihood
regression (REML) -- which is the method used within the report -- are likely to be
overestimated; with citations given for Zheng and Basher, 1999 and Cohn and Lins, 2005.
On page 3-116, lines 55-56, after acknowledging that this problem stems from the
presence of long-term persistence in the underlying climatic processes, the report then
states “Nevertheless, the results depend on the statistical model used, and more complex
models are not as transparent and often lack physical realism.” Indeed, the results do
depend on the model used and, as pointed out by Cohn and Lins, 2005, simple models
(like REML) do not capture the complexity of long-term persistence -- that’s why results
based on the use of simple models are in error. The comment that “more complex models
are not as transparent and often lack physical realism” contradicts the central point of
Cohn and Lins, 2005. If long-term persistence exists within climatic processes, and the
4AR draft says that it does (page 3-116, lines 53-54), then a more complex model, such as
that used by Cohn and Lins (2005) MUST be used to estimate statistical significance. This
is not a matter of subjective model choice but, rather, of selecting a model that can be
demonstrated as capturing the inherent behavior of the process in question. REML, and all
other simple linear models, do not capture the observed temporal behavior of land surface
temperature, sea surface temperature, precipitation, and any other hydro-climatic variable.
The 4AR draft is reporting statistical significances that are known to be gross
overestimates. To address this problem, the authors have two choices. One is to
recalculate the statistical significance estimates of all variables for which significance is
currently reported using a procedure such as Cohn and Lins’ (2006) Adjusted Likelihood
Ratio Test that is specifically designed for use with data exhibiting long-term persistence.
Alternatively, the report could retain all of the current information regarding trend
magnitude (which Cohn and Lins document as being insensitive to the method used to
estimate it), but remove all reference to statistical significance -- in text, tables and
figures. Indeed, the latter option may be desirable because, as noted by Cohn and Lins, “it
may be preferable to acknowledge that the concept of statistical significance is
meaningless when discussing poorly understood systems.”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-132)]

is likely wrong and misrepresents
statistical significance by
overestimating long term persistence.
It does NOT mean the simple models
are in error. Lines 54-56 redone.

3-34

0:0

Suggest including more discussion of better characterized embedded shorter period trends
to balance discussion of trends computed over long periods. Readers will concentrate on
the long-term trends which, when considerable shorter-term variability is present, will be
strong functions of the conditions at the start and end of the record and not indicative of
important changes on shorter time scales. This comment reflects some of the specific
comments received on this chapter concerning the statistical analysis to extract trends
from a record containing strong fluctuations at various time scales.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-133)]

Rejected. Variability is addressed
already and it is not appropriate to call
it short term trends.
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3-35

»>| Batch

0:0

Use of “likely” and other terms reflecting certainty or confidence of a statement in the
chapter are inconsistently applied. There are numerous instances where formal terms of
certainty or confidence defined elsewhere in the assessment, in particular, the Technical
Summary, have been used to qualify a statement in an informal and inappropriate sense
for the assessment. Recommend that the authors conduct a global search and evaluation
for consistent use of these terms throughout the volume. These terms include, but are not

limited to: “likely”, “caused”, “confidence”, “attribution”.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-134)]

Noted and accepted.

3-36

0:0

Chapter 3 is supposed to focus on results from observations, but frequently went beyond
the summary of recent observations in the literature into explanations and discussions of
attribution. The discussion on “Mechanisms for longer scale variability” in Section 3.6
seems like a discussion of attribution or speculation, not adequately supported by
references. It seems unsuited for the observations section of the assessment. It is more
appropriate for Chapter 9 on “understanding and attribution”. These discussions of
attribution have extended the length of the observation chapters and lead to an uneven
presentation. Strongly recommend removing these discussions, or if appropriate, move
them to Chapter 9. Also strongly recommend a substantial shortening of the Chapter 3, 4
and 5 bundle in order to make them more even in presentation, as well as more focused,
and improve the ease of reading.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-135)]

Rejected. It is essential to analyse
observations in the context of the
physical processes and understanding.
Attribution is left to chapter 9. This
comment is opposite to that of the UK
govt in 3-95.

3-37

0:0

There are a variety of positions presented in Chapter 3 on some of the large-scale coherent
patterns of the atmosphere, such as the AMO discussions. Recommend a thorough review
of the use of these terms throughout Chapters 3, 4, and 5 to improve the consistency in the
discussion.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-136)]

Noted
Issue for plenary

3-38

0:0

A preponderance of comments received on Chapter 3 was concerned with a general
weakness regarding coverage of the water cycle. The authors should evaluate the
treatment of hydrology and the water cycle to improve its presentation regarding
atmospheric observations.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-137)]

Noted

3-39

0:0

This chapter is often quite difficult to read. One of the reasons is that for many of the
fields (radiation, clouds, precipitation) the observations are quite equivocal. That in itself
would make it difficult, but the presentation does not help. Often paragraphs start off with
a definitive statement about the direction of change of a parameter, and then, either in the
next paragraph or sometimes even in the same one, conflicting evidence is provided. One
has to wait until the summary to disentangle the diverse claims. It would be better if the
opening sentence mentioned that there is conflicting evidence for changes, and then,

Same as 3-29
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modestly, provide examples of the different results. To a good extent this is what is done
in Chapter 8 with the model results, and it helps make that chapter much easier to read.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-138)]

3-40 A 0:0 The fundamental organization of WG1 and Chapter 3 on observed changes fails to Rejected. However the state of
recognize that hydrologic changes are one of the most important geophysical response knowledge of hydrological variable is
variables and indicators of climate change. There are chapters on sea-level rise and on not as good as desired.
snow, ice, and frozen ground but not for hydrologic changes. A list of references, without saying
[Govt. of United States of America (Reviewer’s comment ID #: 2023-139)] what their merit is, has no value.

3-41 A 0:0 Timing of Streamflow — Western USA Aguado et al. 1992, J. Climate 5:1468-1483. See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-140)]

3-42 A 0:0 Timing of Streamflow — NW USA Cayan et al., 2001, Bull. Amer. Met. Soc. 82:399-416. | See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-141)]

3-43 A 0:0 Timing of Streamflow - California Dettinger, & Cayan. 1995. J. Climate 8:606-623. See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-142)]

3-44 A 0:0 Timing of Streamflow Dettinger & Diaz J. Hydrometeor. 2000, 1, 289-310. See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-143)]

3-45 A 0:0 Timing of Streamflow - New England Hodgkins et al. 2003 J. Hydrol. 278:242-250. See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-144)]

3-46 A 0:0 Timing of Streamflow — SW Canada Leith & Whitfield. 1998. Can. Water Resour. J. See 3-40
23:219-230.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-145)]

3-47 A 0:0 Timing of Streamflow — Lena River, Siberia Yang et al. 2002, J. Geophys. Res., See 3-40
107(D23), 4694, doi:10.1029/2002JD002542
[Govt. of United States of America (Reviewer’s comment ID #: 2023-146)]

3-48 A 0:0 Timing of Streamflow — West-Central Canada Burn 1994. J.Hydrol. 160:53-70. See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-147)]

3-49 A 0:0 Timing of Streamflow — Fraser River Canada Morrison et al. (2002) J. Hydrol. 263: 230- | See 3-40
244
[Govt. of United States of America (Reviewer’s comment ID #: 2023-148)]

3-50 A 0:0 Timing of Streamflow NW USA Stewart et al. 2004. Climatic Change 62:227-232 See 3-40
[Govt. of United States of America (Reviewer’s comment ID #: 2023-149)]

3-51 A 0:0 Timing of Streamflow — Western North America Stewart et al. 2005. J. Climate 18: 1136- | See 3-40
1155
[Govt. of United States of America (Reviewer’s comment ID #: 2023-150)]

3-52 A 0:0 Timing of Streamflow — Hudson Bay Region Gagnhon & Gough. 2002.Can. Water Resour. | See 3-40
J. 27: 245-262.
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[Govt. of United States of America (Reviewer’s comment ID #: 2023-151)]

3-53

>

0:0

Timing of Streamflow — Eastern USA Czikowsky et al. 2004 J. Hydromet. 5:974-988
[Govt. of United States of America (Reviewer’s comment ID #: 2023-152)]

See 3-40

3-54

0:0

Timing of Streamflow — Mackenzie Basin Aziz and Burn (In Press) J. Hydrol.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-153)]

See 3-40

3-55

0:0

Timing of Streamflow — Liard Basin Burn et al. 2004 Hydrol. Sci. J. 49:69-83
[Govt. of United States of America (Reviewer’s comment ID #: 2023-154)]

See 3-40

3-56

0:0

Timing of Streamflow - Mackenzie Woo & Thorne 2003 Arctic 56:328-340
[Govt. of United States of America (Reviewer’s comment ID #: 2023-155)]

See 3-40

3-57

0:0

Timing of Streamflow — S. British Colombia, Canada Cunderlik, & Burn, 2004. J.
Hydrologic Engrg. 9:246-256.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-156)]

See 3-40

3-58

0:0

Timing of Streamflow - Mackenzie Burn et al. 2004, Can. Water Resour. J. 29:283-298
[Govt. of United States of America (Reviewer’s comment ID #: 2023-157)]

See 3-40

3-59

0:0

Timing of Streamflow - Churchill-Nelson Westmacott & Burn, 1997 J. Hydrol. 202, 263-
279.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-158)]

See 3-40

3-60

0:0

Timing of Streamflow — 42 Rivers Central Canada Dery et al. 2005 J. Climate 18: 1540-
1557
[Govt. of United States of America (Reviewer’s comment ID #: 2023-159)]

See 3-40

3-61

0:0

Timing of Streamflow NW USA Regonda (2005) J. Clim. 18:372-384
[Govt. of United States of America (Reviewer’s comment ID #: 2023-160)]

See 3-40

3-62

0:0

Decreases in Streamflow Fu et al., InPress, Climatic Change.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-161)]

See 3-40

3-63

0:0

Decreases in Streamflow (Summer) Leith & Whitfield. 1998. Can. Water Resour. J.
23:219-230.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-162)]

See 3-40

3-64

0:0

Decreases in Streamflow (Summer) Prowse & Conly. 1998. Hydrol. Proc. 12:1589-1610.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-163)]

See 3-40

3-65

0:0

Decreases in Streamflow — parts of China Tao et al. 2003 Agricultural For. Met. 118:251-
261
[Govt. of United States of America (Reviewer’s comment ID #: 2023-164)]

See 3-40

3-66

0:0

Decreases in Streamflow — Yellow River Jiongxin, X., 2005. Environ. Manage. 35:620 -
631
[Govt. of United States of America (Reviewer’s comment ID #: 2023-165)]

See 3-40
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3-67

»>| Batch

0:0

Decreases in Streamflow — 42 Rivers Central Canada Dery et al. 2005 J. Climate 18:
1540-1557
[Govt. of United States of America (Reviewer’s comment ID #: 2023-166)]

See 3-40

3-68

Decreases in Streamflow to Lake Chad (Charli/Logone River Systems) Coe, M.T., and
J.A. Foley. 2001. J. Geophys. Res. 106:3349-3356.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-167)]

See 3-40

3-69

Decrease in Lake Level — Lake Chad Coe, M.T., and J.A. Foley. 2001. J. Geophys. Res.
106:3349-3356.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-168)]

See 3-40

3-70

Increases in Streamflow - USA Hubbard et al. 1997 Proc. IAHS Publ. No. 226
[Govt. of United States of America (Reviewer’s comment ID #: 2023-169)]

See 3-40

3-71

Increases in Streamflow - Arctic Lammers et al. 2001 J. Geophys. Res., 106(D4), 3321-
3334
[Govt. of United States of America (Reviewer’s comment ID #: 2023-170)]

See 3-40

3-72

Increases in Streamflow - Global Labat et al. 2004 Adv. In Water Resour. 27: 631-642
[Govt. of United States of America (Reviewer’s comment ID #: 2023-171)]

See 3-40

3-73

Increases in Streamflow - USA Lins & Slack. 1999. Geophys. Res. Letters 26:227-230.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-172)]

See 3-40

3-74

Increases in Streamflow - USA McCabe & Wolock 2002. Geophys. Res. Lett. 2002
29(24), 2185, doi:10.1029/2002GL 015999
[Govt. of United States of America (Reviewer’s comment ID #: 2023-173)]

See 3-40

3-75

Increases in Streamflow - Arctic Peterson et al., 2002. Science 298:2171-2173.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-174)]

See 3-40

3-76

Increases in Streamflow — Central USA Mauget 2004 Climatic Change 63:121-144.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-175)]

See 3-40

3-77

Increases in Streamflow - USA Groisman et al. 2001. Bull. Amer. Met. Soc. 82:219-246.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-176)]

See 3-40

3-78

Increases in Streamflow - Greenland Hagq et al. (2002) XXII Nordic Hydrological
Conference 2002, NHK/NHC
[Govt. of United States of America (Reviewer’s comment ID #: 2023-177)]

See 3-40

3-79

Increases in Streamflow — Major Rivers USA Walter et al. 2004. J. Hydrometeorlogy
5:404-408
[Govt. of United States of America (Reviewer’s comment ID #: 2023-178)]

See 3-40

3-80

Increases in Streamflow - Baspa River Basin, Himalaya Region Kulkarni et al. (2003)
Intl. Arch. Photogramm. Remote Sensing Spatial Infor. Sci. 34:1265-1269
[Govt. of United States of America (Reviewer’s comment ID #: 2023-179)]

See 3-40
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3-81

»>| Batch

0:0

Increases in Streamflow — Former USSR Georgievsky et al. 1996 Russian Meteorol.
Hydrol. 11:66-74
[Govt. of United States of America (Reviewer’s comment ID #: 2023-180)]

See 3-40

3-82

0:0

Increases in Streamflow - La Plata Basin, South America Berbery et al. (2002) J.
Hydrometeorlogy 3:630-645
[Govt. of United States of America (Reviewer’s comment ID #: 2023-181)]

See 3-40

3-83

0:0

Increases in Streamflow — parts of China Tao et al. 2003 Agricultural For. Met. 118:251-
261
[Govt. of United States of America (Reviewer’s comment ID #: 2023-182)]

See 3-40

3-84

0:0

Increases in Streamflow — Hudson Bay Gagnon & Gough. 2002.Can. Water Resour. J. 27:
245-262.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-183)]

See 3-40

3-85

0:0

Increases in Streamflow — Mackenzie R Aziz and Burn (In Press) J. Hydrol.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-184)]

See 3-40

3-86

0:0

Increases in Streamflow - Sweden Birsan et al. (2005) J. Hydrol. 314: 312-329
[Govt. of United States of America (Reviewer’s comment ID #: 2023-185)]

See 3-40

3-87

0:0

Increases in Streamflow — South America Garcia & Mechoso. 2006. Hydrol. Sci. J.
50:459-478.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-186)]

See 3-40

Exec
Summary
3-88

0:11

0:15

The surface cloud observations have a long history of documented biases (eg. Less Cirrus
during new moon; no middle and high clouds when observer is obscured by haze and low
cloud, etc. The “random-overlap” assumption of Norris is a poor one during the passage
of various lower and upper tropospheric phenomena.

To be fair it should be noted that the ISCCP of WCRP was reviewed and approved in the
late 1970’s with its principle objectives to detect the regional and interannual variability
of clouds - not trends — in global or regional. Experiemental design is important and
hundreds of journal papers have been published addressing the original objectives. Today
we attempt to retrofit global trend analyses into the experiment and may be successful —
given 3 to 5 years more research at the current LOE. Comments about "ISCCP spurious
variability” are premature (line 43).

Reconciliation among the cloud observations from satellites, from the surface, and from
surrogate inferences of clouds (surface or satellite radiation measurements) will be
reconciled and attention to this issue should be noted by IPCC.

[Thomas Vonder Haar (Reviewer’s comment ID #: 278-3)]

Noted

3-1257

B

In the following comments to the second-order draft, | repeat in abbreviated but clarified
form a few of my comments to the first-order draft; although it seems that that these

Noted, they were indded considered.
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comments were not considered or accepted, | think these points are important.
[Christian-D. Schoenwiese (Reviewer’s comment ID #: 310-1)]

3-89

2:12

2:12

I think paragraph 3.8.2 must be reformulated, because it is not clear and it is not
compatible with the title of the main paragraph 3.8.
[ILEANA MARES (Reviewer’s comment ID #: 161-2)]

Out of place. Noted.

3-90

3.0

This chapter covers a very wide variety of observed parameter related to climate study.
Overall it does a good job. However, a brief paragraph in the Introduction (p3-6, sec 3.1)
should be added to note the "maturity” of the variety of parameter analyses. For example,
Global Cloud Climatologies (eg. ISCCP) are very promising, but in a very preliminary
state of analysis info far as "ternds" are concerned. Thi cloud question is still "open".
GEWEX, WCRP are currently sponsoring detailed cloud assessments.

These include a critical examination of the cloud-free "background™ upon which down-
viewing satellites depend; as well as a review of the representativeness of both old
(manual) and new (manual/automatic) surface-based observations.

The present analyses of global cloud amount, type, vertical profile, physical
characteristics may be compared o the analyses of surface and atmospheric temperature
data about 10 years ago.

In turn, each of the variables discussed in section 3 have a greater or lesser maturity - and,
if possible, this should be noted for the reader.

[Thomas Vonder Haar (Reviewer’s comment ID #: 278-2)]

Noted. This material is covered but not
in introduction.

3-91

3.0

Figure 3.5.3. Reduce letter size of 'Adapted from'
[JAVIER MARTIN-VIDE (Reviewer’s comment ID #: 165-12)]

accepted

3-92

3.0

Figure 3.5.3. Reduce letter size of 'Adapted from'
[Govt. of Spain (Reviewer’s comment ID #: 2019-72)]

Same as 3-91

3-93

3:1

5:50

The Executive Summary should serve to highlight the major findings of the chapter but it
has not done this as well as it might. Several points contain unnecessary details that are
could be left in the main text.

[Govt. of Australia (Reviewer’s comment ID #: 2001-185)]

Opinion, see 3-95 for alternative view.

3-94

3:1

For policymakers I'm not sure of the value of identifying the different datasets and all the
acronyms. Surely this information can be removed without any loss of value. For example
rather than discussing CRU / NCDC / GISS records why not discuss "three estimates" and
where two suggest that 2005 was hottest "2 of 3". A policymaker will have no interest in
which dataset shows what and if they do it is in the main text. | think that trying to jargon-
lite the Executive Summary will make it much more applicable to a policymaker
audience. A scientist / interested person will read the text where such issues acn be spelt
out.

[Peter Thorne (Reviewer’s comment ID #: 264-2)]

Rejected. Comment appropriate for TS
and SPM but not chapter. However,
may be worthwhile leaving out
acronyms from Exec Summary?
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3-95

»>| Batch

3:1

Executive summary. There's a tendency throughout to quote facts without putting them
into context. My specific comments give examples. Each para should say what we know,
if it's consistent or not with what we expect under a warming climate, and what we don't
know, if appropriate.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-9)]

Noted. The physical understanding is
dealt with in the chapter.

3-96

3:3

3:10

There are 6 different temperature estimates in this summary paragraph. Much of this
detail should remain in the text.
[Govt. of Australia (Reviewer’s comment ID #: 2001-186)]

Rejected.

3-97

3:3

3:3

Insert after "temperatures”, "measured by the unreliable surface technique™

[VINCENT GRAY (Reviewer’s comment ID #: 88-300)]

Rejected: no reason given for change

3-98

3:3

3:3

Insert after "century". "A more accurate truly global record for the lower troposphere
found no evident temperature change between 1979 and 1999, and radiosondes in the
same region found no change between 1958 and 2004. There is evidence that a
comprehensive adjustment to the surface record, such as has been carried out for the
continental United States and for China, would remove most of the recent apparent
warming.in the surface record. A cooling period since 1999 is currently evident.'

276 3-276 301
[VINCENT GRAY (Reviewer’s comment ID #: 88-300)]

Rejected. Not true.

3-99

3:3

3:10

As written this is very confusing. The text following the finding mixes linear diagnostics
with change diagnostics and the change diagnostic is a very short period minus a very
long period. This may leave this finding open to attack. How about: "The evolution of
globally averaged surface temperature over the 20th Century is complex. Therefore
several different methods of extrapolating a change or trend can be argued to be
applicable. Linear trend estimates yield 0.60 to 0.71 C/century whereas taking the
difference between late 19th Century and early 21st Century temperatures yields a larger
net change of 0.80C. Uncertainties are much smaller than these warming signals.”

[Peter Thorne (Reviewer’s comment ID #: 264-1)]

Rejected. We clearly state that linear
trends are inapproriate and hence the
need for a short period relative to a base
period.

3-100

3:3

compare opening statement of this chapter "global mean temperatures ... have risen 0,8 +-
0,2 C since the late 19th century"” to SPM-6, line 38 ff, where the figure of 0,8 does not
appear. Instead, a figure of 0,6 +- 0,2 C is given as the trend over the 20th century. How
do these two figures relate ?

[Govt. of Germany (Reviewer’s comment ID #: 2011-124)]

SPM should change.

3-101

3:3

"late 19th century" is vague. What is the initial year?
[Richard Soulen (Reviewer’s comment ID #: 248-35)]

See subsequent statement: 1850 to
19109.

3-102

3:4

35

Delete "each of which has been independently adjusted for various homogeneity issues".
This claim is untrue. The adjustment procedures can only be made where there are many
weather stations with a long record; a condition which was originally thought to apply

Rejected: no reason given for change.
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only to the continental United State, but has recently been applied to China. It cannot be
applied to countries with very few stations, or with incomplete records
[VINCENT GRAY (Reviewer’s comment ID #: 88-302)]

3-103 A 35 35 Delete "consistent”. There are significant differences between the three records. Rejected: no reason given for change.
[VINCENT GRAY (Reviewer’s comment ID #: 88-303)]

3-104 A 3:6 3:8 Delete from "The linear trends" on line 6 to "century" on line 8. You admit that the record | Rejected. People want to know the
is not linear, and it is not legitimate to try to draw a straight line through such an irregular | linear trend nonetheless.
graph/
[VINCENT GRAY (Reviewer’s comment ID #: 88-304)]

3-105 A 3:6 Remove the last comma accepted
[Richard Soulen (Reviewer’s comment ID #: 248-36)]

3-106 A 3.7 Spell out the names for CRU/UKMO etc.
[Richard Soulen (Reviewer’s comment ID #: 248-37)]

3-107 A 3.7 Put a period after decade to the minus one and begin the next sentence This suggests..." | accepted

821 3-821 38

[Richard Soulen (Reviewer’s comment ID #: 248-37)]

3-108 A 3:8 3:10 | Why not estimate the linear warming over 1901-2005? (0.68C or 0.7C in round terms). In | Noted.
my experience, policymakers like to quote warming since the late nineteenth century e.g.
as used in recent Hadley Centre COP brochures for policymakers. Non linear warming
may be best estimated from a baseline of 1881-1900 using all the temperature data sets (or
1861-1900 using the Brohan data). The current level of global temperature might be best
assessed as the low frequency value at 2005. This change would affect some later text.
[Chris Folland (Reviewer’s comment ID #: 71-2)]

3-109 A 3:8 3:8 Delete "However" and capitalise "The trend" Rejected: no reason given for change.
[VINCENT GRAY (Reviewer’s comment ID #: 88-305)]

3-110 A 3:8 3:10 | Delete from "However" to end. This completely distorts the nature of the actual record. Rejected: no reason given for change
You should describe it honestly
[VINCENT GRAY (Reviewer’s comment ID #: 88-306)]

3-111 A 3:8 3:10 | Replace from "However" on line 8 to end on line 10 with the following "The surface Rejected: no reason given for change.
temperature record falls into four distinct sections: a slight fall between 1868 and 1910, a
rise of 0.4 C between 1910 and 1942, a fall of -.08 C between 1942 and 1978, and a rise
of 0.42 C from 1978 to 2004. None of these sections could have been influenced by
greenhouse gas incresases; the first two because the concentrations were low, the third
one because increased greenhouse gases could not cause a fall in temperture, and the
fourth because influence of greenhouse gas buildup could not possibly begin so late as
1978" 282 3-282 307
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[VINCENT GRAY (Reviewer’s comment ID #: 88-306)]

3-112

>

3:8

3:8

No uncertainty is quoted for the 0.65 figure. In the SPM a figure of 0.65 +/- 0.2 is quoted
and I think this would be appropriate here too.
[Blair Trewin (Reviewer’s comment ID #: 266-14)]

Accepted although it is given in
previous sentence.

3-113

3.8

3:10

It looks a little odd to compare a 70 year period with the last 5 years, and it doesn't
illustrate the point about non-linearity very well either. It might be better to replace this
sentence with one which describes a period without a warming trend from 1850 to 1900,
then a period of warming, another period with no temperature rise, then warming from
1970. This would lead logically into the next para.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-10)]

Noted. We tried that in the FOD.

3-114

3:9

3:10

I question the utility of taking a difference over 5 years. This is probably not a
meaningful number and too many numbers have already been given.
[Dennis Hartmann (Reviewer’s comment ID #: 100-10)]

Noted.

3-115

3:12

3:13

Delete this sentence. It is repe+H46titious
[VINCENT GRAY (Reviewer’s comment ID #: 88-308)]

Rejected

3-116

3:12

3:12

Do you think it might improve clarity if the point about surface temperatures rising by
0.16 to 0.18 deg C per decade since 1979 specified that this is for surface temps over both
land and ocean? | missed this distinction when | read the point in Section 3.2.2.1 (line
page 8, lines 24-25) that cites an increase of 0.27 deg C per decade. Perhaps it's plenty
clear now, as you state it. I'm just thinking that adding this qualifier to the executive
summary statement might help non-experts appreciate what you're explaining.

[Melinda Marquis (Reviewer’s comment ID #: 162-42)]

Added “global”

3-117

3:15

3:18

Delete from beginning to "years" on line 18. This claim is not confirmed by other
independent global temperature records such as the NASA satellites and radiosondes, for
the lower troposphere, and several surface proxy records.

[VINCENT GRAY (Reviewer’s comment ID #: 88-309)]

Rejected

3-118

3:15

17

Reword: 2005 is one of the two warmest years in the instrumental record dating back to
1850, the other being 1998. 1998 ranked first in the CRU/UKMO estimate; 2005 ranked
first in the NCDC and GISS estimates.

[Richard Soulen (Reviewer’s comment ID #: 248-39)]

Rejected. We will have 2006 also by
the time this is final.

3-119

3:16

3:16

Perhaps ‘warmer' is better than 'ahead'. (Otherwise it sounds like a competition!)
[lan Simmonds (Reviewer’s comment ID #: 241-1)]

Accepted: used “higher”

3-120

3:18

If the change immediately above is adopted delete "in the series since 1850"
[Richard Soulen (Reviewer’s comment ID #: 248-40)]

Noted

3-121

3:19

3:19

Delete from "but" to the end..It is too early to comment on the current slightly warm
period

Rejected: no reason given for change
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[VINCENT GRAY (Reviewer’s comment ID #: 88-310)]

3-122 A 3:21 3:25 | Land warming is now sufficiently different that similar figures to those suggested in the Noted
previous comment could usefully be given here.
[Chris Folland (Reviewer’s comment ID #: 71-3)]

3-123 A 3:21 3:21 | Add at beginning "According to the unreliable surface record" Rejected: no reason given for change
[VINCENT GRAY (Reviewer’s comment ID #: 88-311)]

3-124 A 3:21 3:21 | Insert after ".oceans" "but this is not confirmed by the other, more reliable records. The Rejected: no reason given for change
satellite record does, however, show greater variability over land than over the sea."”
[VINCENT GRAY (Reviewer’s comment ID #: 88-312)]

3-125 A 3:21 3:24 | Delete from "Warming" in line 21 to "with" on line 24. This discussion oversimplifies the | Rejected: no reason given for change
complexities oif the surface record which cannot be simply cut up into "decades"
[VINCENT GRAY (Reviewer’s comment ID #: 88-313)]

3-126 A 3:24 3:24 | Capital letter for "The", Rejected: no reason given for change
[VINCENT GRAY (Reviewer’s comment ID #: 88-314)]

3-127 A 3:24 3:24 Insert after "warming™ , "over land took place” Rejected: no reason given for change
[VINCENT GRAY (Reviewer’s comment ID #: 88-315)]

3-128 A 3:24 3:24 | Why does the executive summary refer to a 0.25 deg C per decade warming since 1979 Accepted. 0.27 correct
for land only, whereas Section 3.2.2.1 (page 8, lines 24-25) that cites an increase of 0.27
deg C per decade (which I understand is also for land only)? The Technical Summary
(page 19, line 31).
[Melinda Marquis (Reviewer’s comment ID #: 162-43)]

3-129 A 3:27 3:36 | The various numbers used here are confusing - the 76% and 72% refer to the % of area Accepted: rewritten
showing trends of a given sign, but the 71% (at line 32) refers to data coverage. Suggest
replacing 'over the 71% of the land surface where data are available' with 'over those land
areas where data are available'. The 71% data availability figure is too much detail for an
executive summary.
[Govt. of Australia (Reviewer’s comment ID #: 2001-187)]

3-130 A 3:27 3:27 | Insert after "climate" "by local urban influences" Rejected: no reason given for change
[VINCENT GRAY (Reviewer’s comment ID #: 88-316)]

3-131 A 3:29 :33 The statement that the highest (lowest) 10% of warm (cold) nights has changed is wrong. Not so: The percentile is based on
The percentages are relative numbers and the lowest (highest) 10% are always the lowest | 1961-90: this is added.
(highest) 10%, what has changed are the temperatures of the 10% warmest and coldest
nights. Statement in text needs clarification.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-187)]

3-132 A 3:30 3:30 | “76% of land regions” should be “74% of land regions” from Alexander et al., 2006 Changed
[Lisa Alexander (Reviewer’s comment ID #: 1-1)]
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3-133

»>| Batch

3:31

3:31

“72% of same regions” should be “73% of same regions” from Alexander et al., 2006
[Lisa Alexander (Reviewer’s comment ID #: 1-2)]

Changed

3-134

>

3:31

3:33

it is difficult to understand the significance of this sentence about diurnal temperature
range. It should be quoting evidence which supports the bold type in line 27, but the part
about "zero change from 1979-2004" seems inconsistent with this. Does the cessation of
DTR reduction mean DTR evidence is NOT consistent with warming of the climate?
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-11)]

Noted. DTR changed overall in
consistent fashion.

3-135

3:33

3:33

I was confused at first by the statement in the executive summary that although DTR
decreased from 1950 to 2004, DTR ... "had virtually no change from 1979 - 2004." |
presume that the DTR+H55 didn't change for this period because both the nighttime and
the daytime maxima increased approximately the same amount. If so, | suppose it may be
helpful to the non-expert to state this explicitly, e.g, either on page 3 or page 61 (line 32
discussed DTR).

[Melinda Marquis (Reviewer’s comment ID #: 162-45)]

Noted. This is certainly understood.
Could add “as both maximum and
minimum temperature increased at
about the same rate.”

3-136

3:36

3:36

Add at end "All this is consistent with an influence of increasing population, building
development and energy output in the urban areas where most weather stations are
situated™

[VINCENT GRAY (Reviewer’s comment ID #: 88-317)]

Not true. Rejected.

3-137

3:38

3:42

Give specific values over a defined recent period for interhemispheric differences in
warming in the Atlantic, and for Indian ocean warming.
[Chris Folland (Reviewer’s comment ID #: 71-4)]

Noted.

3-138

3:38

3:38

Insert after "oceans" "but there is serious doubt on the reliability ofd these readings which
are not considered worthy of such attention by US investigators, and are undoubtedly
subject to many instrumental and other biases"

[VINCENT GRAY (Reviewer’s comment ID #: 88-318)]

Rejected: no reason given for change.

3-139

3:38

3:38

Replace."are" by "seem to be"
[VINCENT GRAY (Reviewer’s comment ID #: 88-319)]

Rejected: no reason given for change.

3-140

3:40

55:43

“Based on a summer monsoon index derived from MSLP gradients between land and
ocean in the East Asian region, Guo et al. (2003) found a systematic reduction in the East
Asian summer monsoon during 1951-2000, with a stronger monsoon dominant in the first
half of the period and a weaker monsoon prevailing in the second half (Figure 3.7.2).”
should be reorganized. In fact, early in 2001, Wang (2001) reported the significantly
weakened Asian summer monsoon circulation during 1979-1998 relative to 1949-1976
based on the MSLP and low-tropospheric wind reanalysis data from the NCEP/NCAR.
Additionally, Jiang et al. (2005) recently confirmed the above weakening during 1951-
2000 based on the NRA data and further suggested that it is likely a natural interdecadal
change by systematically examining the six historical integrations derived from the

This is for page 55.
Rejected. The problem is that NRA
data are not reliable for this purpose:
see p 55 line 12-13.
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CCSR, CGCM2, CSIRO_Mk2, ECHAM4/0OPYC3, HadCM3, and NCAR-PCM.
Consequently, the suggested revision is “Based on the NRA, Wang (2001) revealed a
weakened Asian summer monsoon circulation after 1976-1977 climate shift. Using a
summer monsoon index derived from MSLP gradients between land and ocean in the East
Asian region, Guo et al. (2003) further confirmed a systematic reduction in the East Asian
summer monsoon during 1951-2000, with a stronger monsoon dominant in the first half
of the period and a weaker monsoon prevailing in the second half (Figure 3.7.2).
Qualitatively, the weakening of East Asian summer monsoon during the period is not
present in the six AOGCMs’ historical integrations (Jiang and Wang, 2005), a natural
interdecadal change may be implied”. References:Wang, H.J., 2001: The weakening of
the Asian monsoon circulation after the end of 1970’s. Adv. Atmos. Sci., 18, 376-386;
Jiang, D. and H.J. Wang, 2005: Natural interdecadal weakening of East Asian summer
monsoon in the late 20th century. Chinese Science Bulletin, 50, 1923-1929.

[Govt. of China (Reviewer’s comment ID #: 2006-35)]

3-141

3:41

3:41

Replace ."lead to important™ by "suggest"
[VINCENT GRAY (Reviewer’s comment ID #: 88-320)]

Rejected: no reason given for change

3-142

3:42

69:43

“The decreasing trend appears linked to the reduced cyclone frequency and increasing
winter (DJF) temperatures (Qian et al., 2002).” should be slightly added according to the
recently related literatures. The suggested revision is “The decreasing trend appears linked
to the reduced cyclone frequency, increasing winter temperatures, intensified westerlies
near 500N, weakened East Asian major trough and the Siberian High as well as the
Aleutian Low during boreal winter (Qian et al., 2002; Kang and Wang, 2005). It is also
revealed that the Antarctic Oscillation (AAO) is statistically-significantly related to spring
dust activities in North China (Fan and Wang, 2004), although causal effect remains
unclear at present.”.

References:

Fan, K. and H.J. Wang, 2004: Antarctic oscillation and the dust weather frequency in
North China. Geophys. Res. Lett., 31, L10201, doi:10.1029/2004GL019465.

Kang, D.J. and H.J. Wang, 2005: Analysis on the decadal scale variation of the dust storm
in North China. Science in China (Ser. D), 48, 2260-2266.

[Govt. of China (Reviewer’s comment ID #: 2006-36)]

This is for page 69. Suggestion noted.

3-143

3:44

3:50

The TAR concluded that the urban heat island effect could have affected global average
surface temperature by as much as 0.12 C. AR4 owes the reader an explanation of why
the TAR was wrong, or at the very minimum, an acknowledgement that this finding
represents a departure from the TAR.

[Lenny Bernstein (Reviewer’s comment ID #: 20-51)]

It does not say the TAR was wrong but
it does say that the data used exclude
urban-influenced data.

3-144

A

3:44

3:44

Delete "but local” How absurd!. ALL temperature effects are "local™ but this does not

Rejected. This refers to urban effects
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prevent you from deriving an average
[VINCENT GRAY (Reviewer’s comment ID #: 88-321)]

not temperature.

3-145

3:44

3:44

Delete "not". You have suppressed the evidence that they DO affect the record. See for
example, my paper , Gray, V R, 2000, "The Cause of Global Warming", Energy and
Environment, Volume 11, pages 613-629, and McKitrick, R and P J Michaels 2004 "A
test of corrections for extraneoous signals in gridded surface temperature data. "Climate
Research” Vol 26 pages 159-173 297 3-297 322

[VINCENT GRAY (Reviewer’s comment ID #: 88-321)]

Rejected. Noted.

3-146

3:44

3:50

The stance on the urban heat island/global temperature contamination discussion is not
clear. Here is stated that "urban heat island effects are real but local, and have not biased
the large-scale trends.” This is in contrast to a statement in Chapter 1, Page 7, Line 24-25,
which states, "one recurring homogeneity concern is potential heat island contamination
in global temperatures."

[Govt. of Japan (Reviewer’s comment ID #: 2014-37)]

Noted. These are not at odds. The
“potential” is recognized and thus the
effects are removed.

3-147

3:44

3:50

This finding represents a major departure from the TAR, which concluded that the urban

heat island effect could have contributed as much as 0.12 C to global average temperature.

While AR4 can and should depart from the TAR's conclusions when new information
warrents doing so, it should clearly state when it is doing so and provide the reasons for
the departure.

[Jeff Kueter (Reviewer’s comment ID #: 137-48)]

Noted. See main text.

3-148

3:44

50

The TAR concluded that the urban heat island effect could have affected global average
surface temperature by as much as 0.12 C. AR4 owes the reader an explanation of why
the TAR was wrong, or at the very minimum, an acknowledgement that this finding
represents a departure from the TAR.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-188)]

Same as 3-147

3-149

3:46

3:46

Replace "negligible™ by "important"
[VINCENT GRAY (Reviewer’s comment ID #: 88-323)]

Rejected: no reason given for change

3-150

3:46

3:46

Delete "because" and capitalise "The"
[VINCENT GRAY (Reviewer’s comment ID #: 88-324)]

Rejected: no reason given for change

3-151

3:46

3:46

Change "are negligible" by "seem to be negligible"
[Govt. of Spain (Reviewer’s comment ID #: 2019-20)]

Rejected: no reason given for change

3-152

3:47

3:47

Delete "but local”.This is irrelevent
[VINCENT GRAY (Reviewer’s comment ID #: 88-325)]

Rejected: no reason given for change

3-153

A

3:47

3:47

Insert after "are", "inadequately"
[VINCENT GRAY (Reviewer’s comment ID #: 88-326)]

Rejected: no reason given for change

3-154

A

3:47

3:47

Delete "In any case they are not present” Other inadequacies are. Capitalise "In"

Rejected: no reason given for change
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[VINCENT GRAY (Reviewer’s comment ID #: 88-327)]

3-155

>

3:48

3:48

Insert after "record" Biases rresult from change in measurement method (see Christy et al
2001) and increases in size and energy usage of ships
[VINCENT GRAY (Reviewer’s comment ID #: 88-328)]

Rejected: no reason given for change

3-156

3:52

3:58

Replace from "temperatures” in line 52 to “2005" in line 53 with "showed no
temeperature change between 1979 and 1999, for the satellite series, and no change
between 1958 and 2002 for the radiosonde series.The sattellite record sshowed a large
peak in 1999 from the El Nifio event of that year, and a warm period since 2002"
[VINCENT GRAY (Reviewer’s comment ID #: 88-329)]

Rejected: no reason given for change

3-157

3:52

4:8

This finding is too certain and does not fairly reflect the text section which it is
summarising. Headline should be: "Lower-tropospheric temperature records all indicate
warming, but are highly uncertain”. Then the text needs to be significantly streamlined
and to be made less certain about whether the troposphere is indeed warming relative to
the surface. Suggest "Robust measurement of temperature above the surface is very
technologically challenging. Historically this has been acheived by radiosondes (weather

balloons) since 1958 and satellites since 1979. Both techniques have undoubted problems.

Several groups have attempted to create estimates of recent climate changes from these
data. None of these efforts is perfect and problems certainly remain in all estimates.
However, all estimates agree that the lower troposphere has been warming. They disagree
over whether this warming is greater than that reported for the better observed surface.
Disagreements between available estimates are largest within the tropics where sampling
is poorest." This would be a fairer reflection of state-of-the-science and leave the ES less
open to accusations of spin.

[Peter Thorne (Reviewer’s comment ID #: 264-3)]

Noted.

3-158

3:52

4:8

This paragraph is long and complicated - too much so for an executive summary. In page
4 line 5 it seems to compare a trend from 1979 (to present?) with a decadal warming rate.
Why introduce the ERA-40 reanalysis for surface warming here, when it wasn't
mentioned in the first para of this Exec summary? The abstract of the US CCSP report on
this subject is much more straightforward - | commend its style.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-12)]

Noted.

3-159

3:53

3:53

Delete "markedly"
[VINCENT GRAY (Reviewer’s comment ID #: 88-330)]

Rejected: no reason given for change

3-160

3:53

3:54

Delete from "and increasing" online 53 to "tropics" on line 54. This statement is unfair. It
is done to draw attention away from the much greater unreliability of the surface record
[VINCENT GRAY (Reviewer’s comment ID #: 88-331)]

Rejected: no reason given for change

3-161

A

3:54

3:54

Be more specific: say that it is likely (or very likely) that a number of radiosonde records
have a cooling bias, especially in the tropics.

Accepted
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[Chris Folland (Reviewer’s comment ID #: 71-5)]

3-162 A 3:54 4:8 Delete all the rest of this paragraph. It is a transparent attempt to conceal the very real Rejected: no reason given for change
differences between the surface record and the two lower tropospere records.These
differences cannot be reduced to "trends", Great use is made of the very large 1999 El
Nifio event on the MSU record, and it is used to derive a spurious "trend" since 1979
which falls to zero if this event is omitted. The short warm period since 2002 cannot be
considered part of a "trend". Excessive attentionhas been paid to inaccuracies in the MSU
and radiosonde records while the much greater inaccuarcies in the surface record have
been covered up
[VINCENT GRAY (Reviewer’s comment ID #: 88-332)]

3-163 A 4:5 4:5 no units are given for the first warming range. Rejected. They are clear.

[Blair Trewin (Reviewer’s comment ID #: 266-63)]

3-164 A 4:5 This is apparently an error. The surface temperature of ERA-40 is clearly less positive Chnaged. ERA-40 stuff removed.
than HadCRU3v so the ERA-40 Troposphere/Surface relationship is quite strange. In Fig.
3.4.3 one can’t even get a clear relationship of trends because the ERA-40 surface trend is
so small, especially in the tropics.

[John Christy (Reviewer’s comment ID #: 41-1)]

3-165 A 4.6 4:8 This is speculation and wishful thinking. The lion’s share of evidence points to a slightly | See 3-166
cooler (or perhaps same) trend in the troposphere as the surface since 1979.

[John Christy (Reviewer’s comment ID #: 41-2)]

3-166 A 4:6 4:7 It is an accurate statement that "it is likely that there is increased warming with altitude Noted
from the surface throughout the troposphere in the tropics".
[Qiang Fu (Reviewer’s comment ID #: 78-5)]

3-167 A 4.7 4:8 I am not sure about "likely". The evidence is still mixed about whether the observed Noted: see also 3-165 and 3-166.
warming trend is more or less in the tropics in the troposhere relative to the surface. A Changed to “very likely” line 6.
reason for being cautious is that it s unclear over the 1979-1999 period how much more
warming one would expect in the troposphere if the models used in the CCSP report had
all correctly calculated the relative influences on surface and tropospheric trends of the
two major volcanic eruptions. The key change in the CCSP report from previous reports is
that it is very likely/virtually certain that there has been warming in the global and tropical
troposphere since 1979.

[Chris Folland (Reviewer’s comment ID #: 71-6)]

3-168 A 4:14 4:14 | Replace "lijely" with "possible" Rejected: no reason given for change.
[VINCENT GRAY (Reviewer’s comment ID #: 88-333)]

3-169 A 4:14 4:14 Insert 'records from' before 'radiosondes’ Changed
[lan Simmonds (Reviewer’s comment ID #: 241-2)]
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3-170 A 4:15 Stratospheric warmings occur after more than just volcanic events. changed
[David Rind (Reviewer’s comment ID #: 214-19)]

3-171 A 4:18 3:18 | This paragraph is too generalised - and does not apply to large land areas in the Southern Rejected. Nor does it refer to general
Hemisphere. land areas in the southern hemisphere.
[Govt. of Australia (Reviewer’s comment ID #: 2001-188)] It does refer to South America.

3-172 A 4:18 4:23 | This summary statement contains no comment on areas where significant drying has taken | Rejected. Separate bullet: See lines 32-
place and therefore appears unbalanced (refer also comment on 3-18)) 39.
[Govt. of Australia (Reviewer’s comment ID #: 2001-189)]

3-173 A 4:18 4:23 | The title is not corresponding to the content. It has to be replaced Noted. It doesn’t have to.
[JAVIER MARTIN-VIDE (Reviewer’s comment ID #: 165-2)]

3-174 A 4:18 4:23 | The title is not corresponding to the content. It has to be replaced Same as 3-174
[Govt. of Spain (Reviewer’s comment ID #: 2019-62)]

3-175 A 4:21 4:21 | "up" should be "upwards" - over what period? Accepted. Period given in header.
[Chris Folland (Reviewer’s comment ID #: 71-7)]

3-176 A 4:25 4:26 | Delete from "Substantial” in line 25 to "that” in line 26. Capitalise "There". There is no Rejected: no reason given for change.
evidence that increased precipitation has resulted from the recent short "warm" period
[VINCENT GRAY (Reviewer’s comment ID #: 88-334)]

3-177 A 4:26 4:26 | prefer ‘considered’ to ‘deemed’. Noted
[Blair Trewin (Reviewer’s comment ID #: 266-15)]

3-178 A 4:26 4:26 | delete the word "deemed", it's unnecessary Accepted
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-13)]

3-179 A 4:27 4:28 | ...within many land regions...,' Put some examples Noted.
[JAVIER MARTIN-VIDE (Reviewer’s comment ID #: 165-3)]

3-180 A 4:27 4:28 | ...within many land regions...,' Put some examples Same as 3-179
[Govt. of Spain (Reviewer’s comment ID #: 2019-63)]

3-181 A 4:32 4:39 | |think this type of comment opens the IPCC to accusations of biased thinking by ignoring | Paleo drought is in chapter 6.
the mega-droughts in the western U.S. in the past 2 millennia, for example, which could
not have been related to human influences.
[John Christy (Reviewer’s comment ID #: 41-3)]

3-182 A 4:32 4:39 | "Droughts have become widespread" is very vague -- need more precision Noted. Reworded.
[Isaac Held (Reviewer’s comment ID #: 105-16)]

3-183 A 4:35 4:37 | Delete from "In Australia” on line 35 to "droughts” on line 37. There is no evidence for Rejected: no reason given for change.
this "inferenec”
[VINCENT GRAY (Reviewer’s comment ID #: 88-335)]

3-184 A 4:37 4:39 | Statement that "more generally, decreased precipitation and increased temperatures that Rejected. The PDSI is well established
enhance evapotranspiration and drying are important factors that have contributed to more | as a metric.
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regions being in drought, as measured by the Palmer Drought Severity Index, (PDSI)"
places too much weight on the PDSI. This should be reviewed as the average policy
reader will not realise that the measure is incorrect and intrinsically uses temperature as a
measure of net radiation.
[Govt. of Australia (Reviewer’s comment ID #: 2001-190)]

3-185 A 4:37 4:37 | Delete "More generally" and capitalise "Decreased" Rejected.
[VINCENT GR